Let 1 < p ≤ q < +∞ and let v, w be weights on (0, +∞) satisfying:
f (t) dt, x ∈ (0, +∞), is bounded from the weighted Lebesgue space L p ((0, +∞); v) into the weighted Lebesgue space L q ((0, +∞); w), then there exists ε 0 ∈ (0, p − 1) such that the operator A is also bounded from the space
Conversely, assuming that the operator
is bounded for some ε ∈ [0, p−1), δ ≥ 0 and γ ≥ 0, we prove that the operator A is also bounded from the space
In particular, our results imply that the class of weights v for which ( ) holds and the operator A is bounded on the space L p ((0, +∞); v) possesses properties similar to those of the A p -class of B. Muckenhoupt.
Introduction
Let 1 < p < +∞ and let v be a weight on (0, +∞), i.e., a measurable function which is positive a.e. on (0, +∞).
we denote the weighted Lebesgue space of all measurable functions f on (0, +∞) for which the norm
We shall consider one of very important operators in the mathematical analysis, the averaging operator A defined by
It is well known (see [2, 9] ) that if 1 < p < +∞ and w, v are weights on (0, +∞), then the averaging operator A :
is bounded if and only if
where p = p/(p − 1). Throughout the paper we use the following convention: For two non-negative expressions (i.e. functions or functionals) F and G the symbol
, where c is a positive constant independent of appropriate quantities involved in F and G. We shall write F ≈ G (and say that F and G are equivalent) if both relations F G and F G hold.
Our main results are the following two theorems.
Theorem 1.1
Let 1 < p ≤ q < +∞ and let v, w be weights on (0, +∞) such that:
Assume that the averaging operator A : L p (v) → L q (w) is bounded. Then there exists ε 0 ∈ (0, p − 1) such that the operator
is also bounded for all ε, δ, γ ∈ [0, ε 0 ).
